Restructuring the translation initiation region of the human parathyroid hormone gene for improved expression in Escherichia coli.
Overexpression of native human parathyroid hormone in Escherichia coli was achieved by a modification of the 5' end of the genomic gene sequence, thereby adapting this part of the translation initiation region to the bacterial host. Some simple rules abstracted from optimization studies of translation initiation of a beta-interferon gene were applied. These included (a) extending complementarity of the mRNA to the anticodon loop of tRNAfMet by use of a codon with a purine nucleotide directly following the ATG, (b) avoidance of stable secondary structure in the mRNA by use of synonymous A/U-rich codons, (c) elimination of a potential second Shine-Dalgarno sequence. The appropriate silent changes led to a 20-fold increase in parathyroid hormone production resulting in 4.3% of total soluble protein. This result proves the validity of our simple approach for optimization of foreign gene expression in E. coli.